The aim of this work was to apply iron oxide magnetic nanoparticles coated with 3-(trimethoxysilyl)-1-propanethiol, for adsorption of the cationic dye, methylene blue (MB), from aqueous solutions prior to determination with UV-Vis spectrophotometry. To approach this purpose, iron oxide magnetic nanoparticles (IOMNPs) were synthesized via co-precipitation method and characterized by Fourier transform infrared spectroscopy (FT-IR) and scanning electron microscopy. The effective parameters such as pH, time, adsorbent amount, type and volume of the desorption solvent, ionic strength of the solution and the sample volume were optimized. Figures of merit such as detection limit, relative standard deviation (RSD) and linearity range were calculated as 0.24 mg L -1 , 6.8% and 0.32-16 mg L -1 , respectively. Kinetic studies proved that adsorption process obeys pseudo-second-order model, also the adsorption isotherm was best fitted to Freundlich model with maximum adsorption capacity of 27.78 mg/g. Eventually, the method was successfully used for removing MB from a textile mill wastewater with recoveries ranging from 60% to 102%.
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